Background: This study examines the relative contribution of social (eg, social support) and physical (eg, programs and facilities) aspects of worksite, church, and home settings to physical activity levels among adults in rural communities. Methods: Data are from a cross-sectional survey of 268 African American and Caucasian adults, ages 40-70, living in southwest Georgia. Separate regression models were developed for walking, moderate, vigorous, and total physical activity as measured in METs-minutes-per-week. Results: Social support for physical activity was modest in all 3 settings (mean scores 1.5-1.9 on a 4-point scale). Participants reported limited (<1) programs and facilities for physical activity at their worksites and churches. An interaction of physical and social aspects of the home setting was observed for vigorous and moderate physical activity and total METs. There were also interactions between gender and social support at church for vigorous activity among women, and between race and the physical environment at church for moderate physical activity. A cross-over interaction was found between home and church settings for vigorous physical activity. Social support at church was associated with walking and total METs. Conclusions: Homes and churches may be important behavioral settings for physical activity among adults in rural communities.
Rural residents, particularly in the south, are less physically active than urban residents. [1] [2] [3] A national study that examined physical activity by degree of urbanization found that prevalence of physical inactivity was 43.1% in the most rural areas of the South, with only 15.4% meeting recommended guidelines for physical activity. 3 Inadequate physical activity is a major behavioral contributor to obesity and numerous chronic diseases. [4] [5] [6] Physical activity can reduce the risk of obesity, breast, and colon cancer, cardiovascular disease, coronary heart disease, and stroke. 6, 7 Physical activity also helps to reduce risk of depression and anxiety, and can improve quality of life. 6, 8 Social ecological models suggest that achieving population change in health behaviors such as physical activity requires multilevel strategies that target individuals and the environments in which they live, work, and recreate. 9, 10 A social ecologic approach is inherently complex and requires identifying and addressing determinants at more than 1 level of influence, such as the individual, interpersonal, organizational, community, and/or public policy levels. 10 A social ecological approach acknowledges a dynamic interplay between social and physical environments and personal factors, while also recognizing the joint influence of multiple settings on an individual's behavior. 11 Although widely accepted as a framework for public health interventions, relatively few studies on the determinants of physical activity have used a social ecologic perspective to examine social and physical aspects of multiple settings simultaneously. More commonly, multiple levels of determinants (eg, individual, social, environmental) are examined within a single behavior setting, such as neighborhoods or without attention to specific settings. [12] [13] [14] The current study examines the relative contribution of social and physical environments within home, church, and workplace settings to physical activity levels in rural adults. The study is ecologic in that it examines several settings simultaneously, and examines several levels of influence, including individual, interpersonal, and organizational.
Worksites have received more attention than homes and churches as a setting for health promotion programs that target physical activity. Over 60% of adults spend time in worksites, with most spending at least 8 hours a day at their workplace. 15, 16 Typical health promotion programs at worksites are multicomponent and include 1-on-1 education, group-based exercise programs, and less often, environmental supports such as lockers and showers, or exercise equipment. 17, 18 Systematic reviews of workplace health promotion programs have documented mixed results, with some reviews concluding effectiveness in changing health behaviors 15, 17 and others not. 18, 19 Churches provide another setting in which many people spend significant amounts of time. Similar to workplace health promotion programs, church-based interventions are typically multicomponent and at least a few have been shown to increase physical activity among participants. 20, 21 Relevant church-based environments include on-site exercise programs and recreational facilities on church grounds. Church-based social support for physical activity has been documented in several studies. [22] [23] [24] The impact of physical aspects of church environments on physical activity has rarely been examined outside the context of intervention research. 25 Interest in the home environment is growing, particularly as an intervention setting for preventing childhood obesity. 26 Research has documented that people living in homes with more exercise equipment are more likely to exercise than those with less equipment. [27] [28] [29] [30] Research on family-based social support for physical activity is inconclusive, [31] [32] [33] [34] [35] as are interventions to promote physical activity through family-based social support. 36 The purpose of the current study is to examine perceived social and physical aspects of home, church, and work settings and their relative contributions to physical activity (PA) levels in rural adults. To our knowledge, no studies have examined these 3 settings simultaneously despite their importance in the lives of many individuals. Understanding which settings and which aspects of these environments are associated with PA will aid in efforts to increase PA. Identifying leverage points for change has the potential to inform future community-based interventions to promote physical activity in rural areas.
Methods
Data for this analysis come from the Healthy Rural Communities (HRC2) study, a community-based participatory research project conducted by the Emory Prevention Research Center in collaboration with the Cancer Coalition of South Georgia and other community partners in rural southwest Georgia.
Study Participants
Inclusion criteria for participation in this study included: African American or Caucasian, aged 40-70, live with at least 1 other person, and reside in 1 of 4 rural southwest Georgia counties (Brooks, Sumter, Worth, and Decatur) for 5 or more years. Exclusion criteria included a cancer diagnosis within the past 2 years since that would likely affect the health behaviors of interest, such as physical activity. Targeted counties had populations less than 35,000 and a large percentage of African American residents. 37 Of 527 total participants who completed the self-administered survey, 268 (50%) were employed at least part-time and attended church at least a few times a month. Because the present analysis focuses on worksite, church, and home settings, those who did not work or attend church were excluded from these analyses. 
Data Collection Procedures

Measures
For conceptual and measurement purposes, we divided environments into 2 domains: social environments and physical environments. The former includes social support and the latter includes facilities, equipment, and programs.
Social Environment. Social support for PA was measured using items from a scale developed by Sallis and colleagues which has been validated in an African American population. 38, 39 Six items in a 4-point scale ranging from never or rarely to almost always were adapted to measure family support (α = 0.91). Items include "During the past 6 months, how often did your family or anyone living in your household do or say the following: offered to exercise with you, reminded you to exercise, encouraged you to stick to your exercise program, complained about the time you spend exercising, planned for exercise on recreation outings, helped plan activities around your exercise, or talked about how much they like to exercise?" Social support at church and work were each measured using similar items [α = 0.87 for church (3 items); α = 0.84 for work (two items)]: "During the past 6 months, how often did [anyone from your church/your coworkers] do or say the following: offered to exercise with you (church only), gave you encouragement to stick to your exercise program, discussed exercise with you?" Items referring to each setting were averaged, with each participant receiving a separate score for social support at church, at work, and at home.
Physical Environment. Access to PA equipment in the home was assessed using 6 items adapted from Sallis et al. 27 In yes/no format, participants were asked if they had a series of items in their home, yard, apartment complex, or trailer park, such as stationary aerobic equipment, weight lifting equipment, and sports equipment. Items were summed (α = 0.56). Three items adapted from the St. Louis Church Survey 40 were summed to measure the physical environment at church (α = 0.63). Participants were asked if their church offered or had exercise programs, sports leagues, and exercise facilities. The same items were adapted and summed to measure the physical environment for PA at worksites (α = 0.74).
Physical Activity. PA was measured using the International Physical Activity Questionnaire-Short form which provides a measure of total physical activity accrued through work and leisure in all settings combined. 41 Participants were asked about frequency and duration of exercise by indicating days and time spent doing vigorous and moderate activities, walking, and sitting in the last 7 days. They were then categorized into low, moderate, and high levels of PA using MET equivalents per the IPAQ scoring protocol. 42
Demographic Characteristics and BMI. Standard items were used to assess gender, race, age, marital status, number of people in the household, educational attainment, annual household income, employment status, and church attendance. Participants were asked to self-report their height and weight and BMI was calculated using the formula BMI = weight (kg)/[height (m)]. 2 
Statistical Analyses
Regression models were used to analyze the contribution of physical and social environments on the time spent engaged in different levels of PA. Separate models were estimated for the minutes per week each participant spent in vigorous activity, moderate activity, and walking. A separate model was also used to examine the predictors for total activity, measured in METs-minutes-per-week. Because the distributions for all levels of activityminutes-per-week for vigorous, moderate, and walking activities, and for total METs-minutes-per-week-were positively skewed, the log transformation for each of these was used in the corresponding regression model.
Blocked regression was used to build the final model. Variables were entered into the model in blocks, or groups. This method allows for the calculation of change in R2 (presented in the bottom of Table 3 ), which gives both descriptive and inferential information on how much variance in the dependent variable (Total METs) is explained by the new information (environmental variables) above and beyond that explained by the covariates. The first block included demographic variables, the second and third blocks included physical and social environments, respectively, and the fourth included interaction terms. A model was estimated with all terms combined, including interactions within and across settings. The final model was determined using a process of backward elimination.
Results
Description of the Sample
More women than men are included in the analyses reported here, and more Caucasians than African Americans (see Table 1 ). Almost 90% worked fulltime, as opposed to part-time, and the majority (67.5%) attended church at least once a week. Levels of PA for demographic subgroups are also shown in Table 1 . Fewer than half of the respondents (45.9%) engaged in moderate-to high-levels of PA. More men reported high levels of activity than women and the least active participants were most likely to be overweight (47.8%) or obese (66.4%); χ 2 = 19.2, P = .004. We also measured waist circumference which was highly correlated with BMI (r = .75, P < .0001). Table 2 Table 2 also shows descriptive statistics for social environments and physical environments by setting. Overall scores for social support were modest, with the highest scores for family-based social support (mean = 1.9, SD = .78) and the lowest for church-based social support (mean = 1.5, SD = .68). There were differences across PA levels for social support at home, but not for social support at work or at church. Those with low levels of PA reported less social support at home (mean = 1.8, SD = .75) than did those with high levels of PA (mean 2.0, SD = .83).
Environmental Variables
There were small but significant differences in PA levels for access to PA equipment at home and at church, but not at work. For example, those with low levels of PA had an average of 2.2 pieces (SD = 1.53) of equipment at home compared with 2.7 items (SD = 1.45) for those with high levels of activity. In addition, those with lower levels of PA reported 0.6 programs/facilities (SD = .84) at church compared with 0.9 (SD = 1.04) among those with high levels of PA. It should be noted that programs and facilities were relatively rare in both churches and worksites. Only 13.5% of participants reported their churches offered exercise programs, 35% reported a sports league, and 16.2% reported an exercise facility at their church. At worksites, 28.1% of participants reported an exercise program, 25.6% a sports league, and 32.6% an exercise facility.
Regression Models for Environmental Determinants of Physical Activity
Vigorous Physical Activity. Beyond the initial model (demographics only) for time spent engaged in vigorous PA, the addition of environments at church and 3 interaction terms explained 16.6% more of the variance (Table 3 ). The respondents who were most likely to report having engaged in vigorous activity were males. There was also a significant association with vigorous activity and physical environments at church, and with social environments at both home and work. Three strong interactions were also indicated in the model for vigorous activity. There was an interaction between environments in the home, such that the combination of high access to equipment and high levels of social support was associated with the highest levels of vigorous activity. There was also an interaction between gender and social support at church. Whereas males reported high levels of vigorous activity, females who reported having high levels of social support at church also reported higher levels of vigorous PA when compared with women with low levels of social support at church. A cross-over interaction was found between home and church physical environments for vigorous physical activity. The highest levels of PA were reported for participants who had high levels of equipment at home and low levels of supportive physical environments at church.
Moderate Physical Activity. For time spent engaged in moderate PA, the addition of predictors related to the environment explained an additional 9.6% of the variance in the model (Table 3 ). There were both gender and race effects for moderate PA, suggesting that higher levels of reported moderate activity were associated with males and Caucasians. There were 2 significant interactions in the model. Exhibiting a similar pattern as found in the model for vigorous PA, there was an interaction in the home setting of access to equipment and social support. Respondents who reported high levels of both access and social support also reported the highest levels of PA. For moderate PA, there was also an interaction between race and the physical environment at church.
Walking. In the model for time spent walking, environmental predictors explained an additional 9.4% of the variance beyond the initial model (Table 3) . Unlike the models for moderate and vigorous PA, the only significant association was social support for PA at church.
Total METs. Finally, the model for overall level of PA explained 12.2% of the total variance, as measured by METs-minutes-per-week (Table 3 ). There was a small gender effect, indicating that higher levels of PA overall were associated with male respondents. There was also a small positive association of social support for PA at church. The strongest predictor was the interaction in the home setting between access to equipment and social support for PA. Although increases in access and social support were each associated with high reports of overall PA, the highest levels of overall PA were associated with respondents who reported both high access and high social support at home.
Discussion
One of the most interesting findings of the current study is the relative importance of the home environment in predicting PA levels. Participants who lived in homes with both high social support and more exercise equipment reported higher levels of vigorous, moderate, and total PA. Prior research has documented the importance of exercise equipment at home, but not the interaction with social support. 27, 28, 30 Interestingly, this interaction was not present for walking behavior, most likely because walking is heavily influenced by the neighborhoods in which homes are located, and with the exception of the presence of a dog, we measured physical activity equipment in the home associated with activity other than walking, such as weights, sports equipment, stationary aerobic equipment, and bicycles. 43 Church environments were also associated with PA in this study. Physical environments, defined as sports leagues, exercise facilities, and exercise programs at church, were associated with PA. Church-based social support for PA was associated with walking and total METs. This finding is consistent with prior research that shows that attending religious services is associated with increased levels of PA. 14 Another interesting finding is the interaction between race and physical environments for PA at church. African Americans who reported higher levels of exercise programs, facilities, and sports leagues at church had higher levels of moderate PA than Caucasians. Perhaps moderately active African Americans are more likely than Caucasians to use facilities and programs housed at church, given the prominence of churches as a major social institution in African American communities. 21 Additionally, it may be that churches best support moderate activity and vigorous physical activity is better suited to other settings, such as homes, neighborhoods or community-based exercise facilities. Another interesting finding was the cross-setting interaction for PA environments at home and church which suggests that increased physical support in each environment may not have the predicted linear effect on PA. In other words, having more exercise equipment in the home and also having more programs and facilities at church is not associated with increased physical activity among those who are already active. In our sample, highest levels of PA were noted with high levels of equipment at home and low levels of physical environmental supports at church. This finding is difficult to interpret given the cross-sectional nature of the data. It may be that individuals with high levels of activity and high levels of equipment at home are less aware of the PA environment at church since it is not relevant to their physical activity behaviors. As a result, they may perceive a less supportive environment than exists in objective terms. Alternatively, it may mean that very active individuals do not seek or attend churches with health promotion offerings since they meet those needs elsewhere.
Only 1 association was found between the worksite variables and PA levels; social support for PA at work was modestly associated with vigorous PA. Compared with church and home environments, worksites may not be as important as a behavior setting for PA in rural communities. Alternatively, it may be that the worksites in this study provided very little support for PA. These worksites were generally small with 50% of participants reporting worksites with fewer than 50 employees. Common jobs included food service and truck driving. Qualitative research in this same region similarly showed a large number of very small worksites, with few coworkers and almost no policies or programs to support PA. 44 To the extent this observation is generalizable, worksites in rural communities may have untapped potential to support PA.
This study has several limitations. The data are crosssectional, thus limiting our ability to infer causality. It may be that individuals who are physically active seek out partners who are also active and purchase more exercise equipment for their homes. In reality, the relationship between the home environment and PA is probably bidirectional. A second limitation of this study is that our data are self-reported. Although our measure of PA has been validated through many studies, our measures of the environment have not. Because of the importance of perceived environments in explaining physical activity behavior, however, this is not a major concern for interpretation of the findings reported here. 45, 46 A final limitation stems .1658*** .0963** .0942** .0829* *P < .05; **P < .01; ***P < .001.
from the challenge of properly classifying programmatic offerings as part of the physical or social environment given most programs have attributes of both. We chose to classify programs at churches and worksites as part of the physical environment, thus emphasizing their availability in these settings as a feature of the environment.
In conclusion, this study documents the contributions of environmental influences of home, church, and work settings to physical activity levels in a rural population. The recurring interactions of access and social support within the context of home and, to a lesser extent, church settings, suggest that enhancing the physical environments to be maximally supportive of PA activities and emphasizing social interactions in these settings are important strategies to consider for successful PA initiatives. Future research should examine multiple settings simultaneously and longitudinally to begin to model the complexities of environments in which people live work and play, and how these combined environmental influences shape behaviors such as physical activity.
